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AMENDMENTS TO THE CLAIMS 



This listing of claims will replace all 



Listing of Clftims: 



claim 1, wherein the VSM allocates a set of storage units 
Iierein updating the VSM comprises updating the VSM to 
the secondaiy virtual storage to the priinaiy storage 



. Claim 3 (Original): The method of <blaim 1 , &rther comprising: 
receiving a save command; aix 
updating the VSM in response: i 



Claim 4 (Original): The method oi' 
receiving a signal in response to an au: 



Claim 5 (Original): The method oi 
receiving the save command fiom soiljware 



prior versions, and listings, of claims in the application. 



.15 

ISM) to allocate a primary virtual storage and a secondary'c^ 

■cue ••cm 



Claim 1 (Original): A method com ijnsmg; 

storing a virtual storage map ( 
virtual storage; and 

updating the VSM to reallocate the primary virtual storage to include data written to the 
secondary virtual storage. 



Claim 2 (Original): The method oi 
for each virtual storage, and further w 
reallocate at least one storage unit fro 
device. 



m 



to the save command. 

Jaim 3^ wherein receiving a save command comprises 
uated hardware switch. 



<;Iaim 3, wherein receiving a save command comprises 
executing on a host computer. 



Claim 6 (Original): The method of (blaim 3^ wherein receiving a save command comprises 
receiving a signal fixnn a handheld de vice. 
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Claim 7 (Original): The method oJ* 
device comprises receiving a wireless 

Claim 8 (Original): The method of 
storing data received from a h< 
storage. 

Clawn 9 (Original): The method oJ 
within secondary virtual storage to wl 

Claim 10 (Original): The method oi 
the priiaaiy virtual storage and the 



Claim 1 1 (Original): The method o1 
for each virtual storage, and wherein s 
to indicate those storage units of the 



i^laim 6y wherein receiving the signal fxom the handheld 
communication from the handheld device. 

:ABim 1» further comprising: 

ost computer prior to a time T^ on the secondary virtual 



laim 8y further comprising storing a record of locations 
idi the data written has been written. 

iaim 9, further comprising selectively reading data from 
dary virtual storage based on the record. 



se<:oni 



laim 9, wherein the VSM allocates a set of storage units 
storing a record comprises storing a delta data map (DDM) 
tdaiy virtual storage to which the data has been written. 



s(xon<: 



Claim 1 2 (Original): The method ol " slaim 1 1 , wherein the DDM and the VSM comprises 
bitmaps having a set of binary values, wherein each binary value corresponds to a respective 
storage unit, and fiirtber wherein updn ting the VSM includes changing a state of at least one of 
the binary values. 



Claim 13 (Original): The method of 
within one or more logical stotage vo 
comprise one or more physical storag 

Claim 14 (Original): The method of 
VSM in a computer-readable mediun 



^ daim 1 , wherein the VSM defines a set of storage units 
umes, and further wherein the logical storage volumes 
mediums. 

<;laim 1 . wherein storing the VSM courses storing the 
coupled to a host computer. 
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Claim 15 (OrigLnal): The method oi' 
VSM in an embedded memory of a ci 
(FO)biis. 



laim 1, wherein storing the VSM comprises storing the 
ntroller coupled to a host computer via an input/output 



Claim 1 6 (Original): The method oi' 

storing a record of locations of the 



claim 1, where updating the VSM comprises: 

secondary virtual storage to which the data has been 



written after a time T^; 

receiving a save command at 
in response to the save comm^j 

storage to include the data written to 



time Tj where T^> T^; and 
J nd, adjusting die VSM to redefine the primary virtual 
secondary storage device after T^. 



lie 



Claim 17 (Original): The method of 
stoxing the VSM as a bitmap t 

wherein each binary value of the bitm 
storing a delta data map (DDM) 

secondary virtual Storage to which d<\\ 



Claim 1 8 (Original): The method oi' 
setting each bit of the VSM b 
clearing the corresponding bit wi thin 



Claim 19 (Original): The method oi 
storing the VSM to deiine a 

secondary virtual storage; and 

$tori)og status data for each sti 

data indicates whether each storage 
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slaim 1, further comprising: 

efining a set of storage units for each virtual storage, 
ip corresponds to a storage unit within each set; and 

as a bitmap to indicate those storage units of the 
a has been written after a time T^. 



ilaim 17^ wherein updating the VSM comprises: 
map based upon an exclusive or operation (XQR) of 
(he DDM. 



daim 1^ fiirther comprising: 
$c|t of storage units for the primary virtual storage and the 

rage unit of secondary virtual storage, wherein the status 
uijit needs to be reallocated. 
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Claim 20 (Original): The method of 
updating the VSM to reallocai 

and 

updating the cortesponding sti 

Claim 2 1 (Original): The method of 
Storing ihe VSM to define a sc 

secondary virtual storage; and 

storing version infoimation fo 

version information indicates a curreii 

storage. 



ilaim 19, wherdn updating the VSM comprises: 
the primary virtual storage during free cycles of a bus; 

xis data while updating the VSM. 

claim If further comprising: 
of storage units for the primary virtual storage and the 

the storage units of secondary virtual storage, wherein the 
version for each storage unit of the secondary virtual 



Claim 22 (Original): The method 

incrementing a system versioj^ 
in response to a write request i 

the system version indicator with the ^. 

request; 

reallocating the primary virtiLi 
updating the version for the si 



of (plaim 21, wherein updating the VSM comprises: 
indicator upon receiving a save command; 

a storage unit of the secondary virtual storage, comparing 
ave version for the storage unit indicated by the write 

storage based on the comparison; and 
rage unit indicated by the write request. 



apparatus comprising: 
> store a virtual storage map (VSM) allocating that 
virtual storage and a secondary virtual storage within a 



Claim 23 (Currently Amended): 

a computer-readable medium t 
represents an allocation of a primary ^^i 
storage system; and 

a control unit to update the VSM to reallocate the primajy virtual storage to include data 
writtm to the secondary virtual storay'?. 
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f claim 23, further comprising: 

x>ntrol unit to receive storage requests from a processor; 



Claim 24 (Original): The apparatus < 
a first interface coupled to the 

and 

a second interface coupling tbd control unit to the storage system. 



Claim 25 (Original): The apparatus 
interface to receive a save command, \ 
storage in response to the save comm 



f claim 23^ further comprising an input/output (I/O) 
irherein fhe control unit reallocates the pdroaiy viitual 



Claim 26 (Original): The apparatus (i|f claim 25, wherein the I/O interface receives a signal from 
an actuated switch. 

Claim 27 (Original): The apparatus (:|f claim 25, wherein the I/O interface receives a wireless 
signal. 



Claim 28 (Original); The apparatus ^ 
command from software executing on 



Claim 29 (Original): The apparatus 
of storage units for each virtual stora^ik 
one storage unit from the secondary vilrtual 



Claim 30 (Original): The apparatus 
from a processor prior to a time on 
unit stores data received from the 



Claim 31 (Original): The apparatus o 
stores a record of locations of the sect) 



f claim 25, wherein the I/O interface receives the save 
a computing device. 



claim 23, wherein the VSM represents allocation of a set 
and further wherein the control unit reallocates at least 
storage to the primaiy storage device. 



^f claim 23, wherein the control unit stores data received 
he primary virtual storage, and furtber wherdn the control 
after time T^ on fhe secondary virtual storage. 



processor 



f claim 23, .wherein the computer-readable medium further 
odary virtual storage to which data has been written. 
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Claim 32 (Original): The apparatus 
fix>m the primary virtual storage and 



tie 



Claina 33 (Original): The apparatus < 
of storage units for each virtual storai.? 
indicate those storage units of the see 

Claim 34 (Original): The apparatus < 
bitmaps having a set of binary values, 
storage by dianging a state of at least 



f claim 31, wherein the VSM represents allocation of a set 
^ and the record comprises a delta data map (DPM) to 
>ndary virtual storage to which the data has been written. 

f claim 33, wherein the DDM and the VSM comprises 
wherein the control unit reallocates the primary virtual 
;)ne of the binary values. 



Claim 35 (Original): The apparatus < 
virtual storage by setting eadi bit of i lie VSM 
binary value of VSM bit and a corre$|-}oni 
corresponding bit within the DDM, 



Claim 36 (Original): The apparatus c 
of storage units for each of the virtual 
medium stores status data indicating 
needs to be reallocated. 

Claim 37 (Original): The apparatus i 
of storage units for each of the virtual 
medium stores vision data indicatini; 
virtual storage. 



f claim 3 1 , wherein the control unit selectively reads data 
secondary virtual storage based on the record. 



f claim 34, wherein the control unit reallocates the primaiy 
bitmap based upon an exclusive or (XOR) of the 
iding bit witbin the DDM, and clearing the 



f claim 23, wherein the VSM represents allocation of a set 
storages, and further wherein the computer-readable 
hether each storage unit of the secondary virtual storage 



f claim 23 f wherein the VSM represents allocation of a set 
storages, and further wherein the computer-readable 
a current version for each storage unit of the secondary 
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Claim 38 (Currently Amended): 
a processor; 

a storage system having one oi 
a controller coupled to tlie pro 
maintains a virtual storage map (VSMj) 
virtual storage and a secondary virtual 



17, 2004 
L system cx)mprising: 



more physical storage devices; and 
r|es5or and tibe storage system^ wherein the controller 
allocating that represents an allocation of a primary 
storage within the storage system. 



Claim 39 (Original): The system of qlaim 38, wherein the controller stores the VSM within the 
storage system. 

Claim 40 (Original): The system of cjlaim 38, wherein the controller stores the VSM within tibie 
storage system. 



Claim 41 (Previously Presented): 
received fix>m a processor prior to a 
control unit stores data received &om 



Claim 42 (Original): The system of c 
response to a save command to 
the secondary virtual storage. 



Claim 43 (Original): The system oft 
issue a save command to the controllc 

Claim 44 (Original): The system of c 
controller upon actuation of a hardwii 



lie system of claim 38, wherein the controller stores data 
tiipe To on the primary virtual storage, and further wherein a 
he processor aft^ time T^ on the secondary virtual storage. 



laim 41, wherein the controller updates the VSM in 
reallo4^te the primary virtual storage to include data written to 



laim 42, further comprising an input/output (I/O) device to 



laim 43, wherein the I/O device provides a signal to the 
switch. 



;ue 



Claim 45 (Original): The system of tjlaim 43, wherein the I/O device issues conmiands to the 
controller via a wireless signal. 
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Claim 46 (Currently Amended): 

storing a virtual storage map ( 

virtual storage and a secondary virtua l 
receiving requests firom a 
selectively fiOitering unsupponid 



method comprising: 
VSM) to aTIocatc that represents an allocation of a primary 
storage within a storage system; 

to access the storage system; and 
requests including mq^ublished vendor-specific requests. 



proosssor 



Claim 47 (Previously Presented): 
comprises receiving the requests wifli 
device via an input/output (I/O) bus. 



lie method of claim 46^ wherein receiving the requests 
a controller coupled between the processor and a storage 



Claim 48 (Original): The method of 
VSM in an embedded memory of a ci^atroUer 
bus. 



'?laim 46, wherein storing the VSM comprises storing the 
coupled to the processor via an input/output (I/O) 



Claim 49 (Currently Amended); 

Storing a virtual storage map ( 
virtual storage and a secondary virtuni 

storing a record of locations o 
written after a time T^; 

receiving a save command vi;i 

adjusting the VSM in response 



Claim 50 (Original): The method oi' 
tibe primary virtual storage to include 

Claim 51 (Original): The meOiod oi 
wireless communication comprises ri- 



method comprising: 
/SNO to allocato that represeats an allocation of a primary 
storage; 

I the secondary virtual storage to which data has been 



a wireless communication; and 
to the save command. 



daim 49> wherein adjusting the VSM comprises redefiaijig 
1 he data written to the secondary storage device after T^. 

:laim 49, wherein receiving the save command via a 
< reiving a signal from a handheld device. 
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Claim 52 (Cwxently Amended): 

a computer-readable medimn 

rcpireseixts an allocation of a primary v 

storage system; 

an input/output (I/O); and 
a control unit to update tihe VS 

requires a user to select an operating n 

command. 

Claim 53 (Original): The apparatus ii 
command firom software executing ov 



- ji apparatus comprising: 

i\y store a virtual storage map (VSM) allocating that 
irtual storage and a secondary virtual storage within a 



VI m response to a save command; wherein a controller 
Lode from a default lock mode prior to acc^ting a save 



claim 52, v^erein the control unit receives the save 
a processor within a host computer. 



Claim 54 (Cmxently Amended): 

storing a virtual storage map ( 

primary virtual storage and a seconds tjy 
storing history data indicating 
storing version data for the sto 

data associates one of the conunands \ 

secondary virtual storage. 



Claim 55 (Original): The method ol claim 54, further comprising: 
receiving a save command; 
adjusting the VSM in responsuj 1 
updating fhe history data. 



Claim 56 (Original): The method oi^ j;laim 54» further comprising: 
receiving a restore command; 
adjusting the VSM in responsuj 1 
updating the history data. 



r 17, 2004 



k method comprising: 

y SM) to define an allocation of a set of storage units for a 

virtual storage; 
ji sequence of save and restore commands; and 
^age units of secondary virtual storage, wherein the version 
/ithin the history data with each of the storage units of the 



to tbe save command; and 



to the restore command; and 
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Claim 57 (Original): The method oi" 
within the secondary virtual storage t< 

Claim 58 (Original): The method ol 
the prim^ virtual storage to include 



(5laim 54, further comprising storing a record of locations 
which data has been written after a time T^,. 

olaim 55, wherein adjusting the VSM comprises redefining 
I he data written to the secondary storage device after Tq, 
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